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Abstract
Background Anemia in children and adolescents affects growth 
DQGGHYHORSPHQW,WLVDSUHYHQWDEOHGLVHDVHEXWXQIRUWXQDWHO\LV
RIWHQLJQRUHGXQWLOWKHV\PSWRPVRFFXU7KHUHKDYHEHHQOLPLWHG
reports on the prevalence of anemia in children and adolescents 
LQ,QGRQHVLDHVSHFLDOO\IURPUXUDODUHDV
Objective To describe the prevalence of anemia in children and 
adolescents in district of Malinau, a rural area in East Kalimantan 
3URYLQFH
Methods 7KLVFURVVVHFWLRQDOVWXG\ZDVGRQHLQ-XQHXVLQJ
ODERUDWRU\UHFRUGVEHWZHHQ-XO\WR-DQXDU\/DERUDWRU\
UHFRUGVRISDWLHQWVDJHGEHWZHHQPRQWKVDQG\HDUVZKLFK
investigated were complete blood count (CBC) from ambulatory, 
inpatient, and emergency care of Malinau Public Hospital in East
.DOLPDQWDQMentzer and England & Fraser indices were used to 
differentiate iron deficiency anemia (IDA) and thalassemia among 
PLFURF\WLFK\SRFKURPLFDQHPLFSDWLHQWV
Results7KLVVWXG\LQYROYHGODERUDWRU\UHFRUGV3UHYDOHQFH
RIDQHPLDZDV&,WR7KHSUHYDOHQFH
RI,'$DPRQJDJHJURXSVZHUHDVIROORZV&,
WRLQ²PRQWKVJURXS&,WRLQ
²\HDUVDQG&,WRLQ²\HDUV
&KLOGUHQDJHG²PRQWKVWHQGHGWRKDYHPRUHDQHPLDWKDQ
WKRVHDJHG²\HDUV25&,WRRU
DJHG\HDUV25&,WR
Conclusion The prevalence of anemia in children and 
DGROHVFHQWVRIWKH0DOLQDX5HJHQF\LV&,WR
TXLWHVLPLODUWRWKDWRIRWKHUGHYHORSLQJFRXQWULHV$
government program to overcome anemia is recommended, not 
RQO\IRUSUHJQDQWZRPHQEXWDOVRIRUFKLOGUHQDQGDGROHVFHQWV
[Paediatr Indones. 2014;54:88-93.]
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A
nemia is one of the health burdens 
ZRUOGZLGH7KHSUHYDOHQFHRIDQHPLDLV
KLJKLQSUHVFKRROFKLOGUHQDQG
LQSUHJQDQWZRPHQEXWORZHU
LQVFKRRODJHFKLOGUHQ$ERXWRI
SUHVFKRRODJHGFKLOGUHQLQ,QGRQHVLDKDYHDQHPLD
Most anemia in children and adolescents is caused 
E\LURQGHILFLHQF\ In adolescents, the incidence 
of iron deficiency anemia (IDA) tends to increase 
with age and its effect is particularly marked during a 
growth spurt, with the highest prevalence occurring 
DW\HDUVRIDJH$PRQJWKHP,'$LVPRUH
FRPPRQLQJLUOVWKDQLQER\V:+2UHSRUWHGWKDW
IRUFKLOGUHQLQORZDQGPLGGOHLQFRPHFRXQWULHV
iron deficiency is one of five leading risks affecting 
PRUWDOLW\DQGGLVDELOLW\DGMXVWHGOLIH\HDUV'$/<V
a “common currency by which deaths at different ages 
DQGGLVDELOLW\PD\EHPHDVXUHGµ4
Iron deficiency anemia is a clinical finding 
UHVXOWLQJIURPFKURQLFLURQGHILFLHQF\ Although IDA 
usually appears only in mild anemia, it badly affects the 
health, development, and immune system of children 
DQGSUHJQDQWZRPHQ5 Moreover, iron itself plays a 
role in neurological functioning, behavioral problems, 
DQGFRJQLWLYHGHYHORSPHQW Ironically, IDA is the Ivan Riyanto Widjaja et al: Anemia among children and adolescents in a rural area
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PRVWSUHYHQWDEOHDQHPLD2 The main etiologies of IDA 
are inadequate iron intake, poor iron absorption, and 
DKLJKHUQHHGIRULURQDWSDUWLFXODUSHULRGVLQOLIHHJ
JURZWKDQGSUHJQDQF\
Anemia is simply assessed by measuring the 
KHPRJORELQFRQFHQWUDWLRQEHORZQRUPDOUDQJH
In contrast, it is difficult to differentiate IDA from 
thalassemia, since both had microcytic hypochromic 
DQHPLD Others causes are sideroblastic anemia, 
FKURQLFGLVHDVHDQGOHDGSRLVRQLQJ There are many 
screening indices to differentiate IDA and thalassemia 
HJWKH Mentzer, Srivastava, Green & King, England & 
Fraser, Shine & Lal, Ricerca, and the RBC distribution 
ZLGWKLQGLFHVDVZHOODV5%&GLVWULEXWLRQZLGWK
,QRXUVWXG\0HQW]HULQGH[DVZHOODVWKH(QJODQG	
Fraser indices were used to avoid costly examinations, 
VXFKDVLURQVWDWXVDQGKHPRJORELQDQDO\VHV
There has been little data from Indonesia on 
DQHPLDSUHYDOHQFHSDUWLFXODUO\RQ,'$LQUXUDODUHDV
:RUOG+HDOWK2UJDQL]DWLRQHVWLPDWHGWKHDQHPLD
prevalence in Indonesia using a regression model 
from other countries with anemia prevalence data in 
RWKHUFRXQWULHV0RUHRYHUWKH,QGRQHVLDQ%DVLF
Health Research report only showed the prevalence 
RIDQHPLDLQXUEDQDUHDV Therefore, we 
aimed to describe the prevalence of IDA in children 
DQGDGROHVFHQWVDJHGPRQWKV²\HDUVLQ0DOLQDX
DUXUDODUHDRIWKH(DVW.DOLPDQWDQ3URYLQFH
Methods
'DWDIRUWKLVFURVVVHFWLRQDOVWXG\ZDVWDNHQIURP
WKHODERUDWRU\UHFRUGVIURP-XO\WR-DQXDU\
RI0DOLQDX3XEOLF+RVSLWDOLQ(DVW.DOLPDQWDQ
,QGRQHVLD7KLVKRVSLWDOLVWKHRQO\KHDOWKFHQWHUZLWK
ODERUDWRU\IDFLOLWLHVLQWKH0DOLQDX5HJHQF\)URP
WKH,QGRQHVLDQFHQVXV0DOLQDXDUXUDODUHD
FRQVLVWHGRIFLWL]HQV&LWL]HQVEHORZ\HDUV
RIDJHFRQVWLWXWHGRIWKHSRSXODWLRQ
The laboratory records reviewed in this study 
were from patients of the ambulatory, inpatient, or 
emergency care departments, aged between 6 months 
DQG\HDUVZKRXQGHUZHQWFRPSOHWHEORRGFRXQWV
&%&'XSOLFDWHGDWDIURPWKHVDPHSDWLHQWVZHUH
QRWLQFOXGHGWKHKLJKHVWKHPRJORELQOHYHOVZHUH
XVHGIRUWKHVWXG\0RUHRYHUSUHJQDQWZRPHQZHUH
H[FOXGHG
The diagnosis of anemia was made based on 
ORZKHPRJORELQOHYHODFFRUGLQJWRWKH:+2Table 
13DWLHQWVZHUHFRQVLGHUHGWREHPLFURF\WLFLIWKHLU
PHDQFRUSXVFXODUYROXPH0&9ZDVIODQG
hypochromic if their mean corpuscular hemoglobin 
ZDVSJ The Mentzer (MCV/RBC) and 
(QJODQG	)UDVHULQGLFHV0&95%&+EZHUH
used to all subjects with microcytic hypochromic 
anemia in order to differentiate between thalassemia 
DQG,'$)RUWKH0HQW]HULQGH[DVFRUHRI!ZDV
FRQVLGHUHGWREH,'$)RUWKH(QJODQG	)UDVHU
LQGH[DSRVLWLYHVFRUHZDVFRQVLGHUHGWREH,'$
Numerical data was described by mean and 
standard deviation when the distribution of data 
was normal, while median and range were used if 
WKHGLVWULEXWLRQRIGDWDZDVQRWQRUPDO6WDWLVWLFDO
DQDO\VHVXWLOL]HGWKH&KLVTXDUHWHVWDQG)LVKHU·VWHVW
DVWKHDOWHUQDWLYH3YDOXHVZHUHFRQVLGHUHGWR
EHVWDWLVWLFDOO\VLJQLILFDQW7KH6366®6WDWLVWLFV
VRIWZDUHZDVXVHGIRUWKHDQDO\VLV
All data was treated in accordance with 
the ethical principles for medical research in the 
'HFODUDWLRQRI+HOVLQNL7KLVVWXG\ZDVDSSURYHG
by the Medical Committee of the Malinau Public 
+RVSLWDO
Results
%HWZHHQ-XO\DQG-DQXDU\WKHUHZHUH
laboratory records of children and adolescents included 
LQWKLVVWXG\7KHFKDUDFWHULVWLFVRIVXEMHFWVDUHJLYHQLQ
Table 22YHUDOOWKHSUHYDOHQFHRIDQHPLDZDV
Q &,WRDQGQ 
RIDQHPLFVXEMHFWVKDGPLFURF\WLFK\SRFKURPLFDQHPLD
The distribution of anemic subjects among the three 
age groups is shown in Table 3
Table 1. Hemoglobin cut-off for anemia according to the 
WHO.1
Age categories and gender Hemoglobin level  
(g/dL)
6–59 months
5–11.9 years
12–14.9 years
(GOCNGCIGFŮ[GCTUPQVRTGIPCPV
(GOCNGCIGFŮ[GCTURTGIPCPV
/CNGŮ[GCTU
11
   11.5
12
12
11
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were diagnosed with IDA using the England & Frazer
index (Table 4:HDQDO\]HGWKH,'$GLVWULEXWLRQ
between age groups using the England & Frazer
LQGH[,URQGHILFLHQF\DQHPLDZDVDVVRFLDWHGZLWKWKH
age grouping (C237KHSRVWKRFDQDO\VLV
UHYHDOHGWKDWWKHDJHJURXSRI²PRQWKVKDG
VLJQLILFDQWO\PRUH,'$WKDQWKH²\HDUJURXSC2,
3 ZLWK25&,WR,Q
DGGLWLRQWKH²PRQWKDJHJURXSKDGVLJQLILFDQWO\
PRUH,'$WKDQWKH\HDUJURXSC23
ZLWK25&,WR+RZHYHUQR
VLJQLILFDQWGLIIHUHQFHZDVIRXQGEHWZHHQWKH²
\HDUDQG²\HDUDJHJURXSVC23 
Discussion
,QRXUVWXG\DQHPLDZDVIRXQGLQRIVXEMHFWV
DODUJHSHUFHQWDJHRIZKRPZHUHLQWKH²PRQWK
DJHJURXSIROORZHGE\WKH²\HDUDJHJURXS
:HGLGQRWDVVHVVVXEMHFWVEHORZPRQWKVRIDJH
because in the first two months of life, hemoglobin 
levels typically decrease, due to physiologic anemia 
RILQIDQF\0RUHRYHUIURPPRQWKVRQZDUGLQIDQWV
experience multiple dietary changes, which can be 
FULWLFDOLIWKH\GRQRWUHFHLYHDSSURSULDWHGLHW
6LQFHZHIRXQGVLJQLILFDQWGLIIHUHQFHLQGLVWUL
EXWLRQRIDQHPLDDPRQJDJHJURXSVZHGLGDSRVWKRF
DQDO\VLV:HIRXQGWKDWWKHDJHJURXSRI²PRQWKV
KDGPRUHDQHPLDWKDQWKH²\HDUJURXSC23 
ZLWKDQRGGVUDWLR25RI&, 
WR,QDGGLWLRQWKHDJHJURXSRI²
\HDUVKDGPRUHDQHPLDWKDQWKH\HDUJURXS
(C23 ZLWK25&,WR
+RZHYHUWKHUHZDVQRVLJQLILFDQWGLIIHUHQFH
EHWZHHQWKHDJHJURXSVRIPRQWKVDQG
years (C23 
Almost all microcytic hypocromic subjects were 
diagnosed with IDA using the Mentzerindex, while all 
Table 2. Subjects characteristics
Characteristics
Median age (range), years
Complete blood count
Gender, n(%)
Age groups, n(%)
Hemoglobin (range), g/dL
Hematocrit (range), %
Leucocyte (range), /uL
Red blood cells (range), million c ell
Platelets (range), /uL
Male
Female
6 –59 months
5 -11.9 years
12–18 years
          7 (0.5–18)
        11.3 (4.2–17)
        37 (13.5–49.8)
    9000 (1500–42900)
          4.49 (1.59–6.9)
302000 (101000–693000)
      349 (49.2)
      360 (50.8)
      306 (43.2)
      206 (29.1)
      197 (27.8)
Table 4. Prevalence of IDA using the Mentzer and England & Frazer indices
Age group
6–59 months
n (%)
5–11.9 years
n (%)
12–18 years
n (%)
Microcytic hypochromic anemia 90 (29.4) 33 (16.0) 30 (15.2)
+TQPFGſEKGPE[CPGOKC(Mentzer)
+TQPFGſEKGPE[CPGOKC(England & Frazer)
81 (26.5)
90 (29.4)
95%CI  24.3 to 34.5
28 (13.6)
33 (16.0)
95%CI 11 to 21
26 (13.2)
30 (15.2)
95%CI 10.2 to 20.2
Table 3. Distribution of anemia among the age groups and 
gender
Anemia
n=382
Not anemia
n=327
6-59 months, n(%)
     Female 87 (22.8) 65 (19.9)
     Male 87 (22.8) 67 (20.5)
5-11.9 years, n(%)
     Female 47 (12.3) 46 (14.1)
     Male 47 (12.3) 66 (20.2)
12-18 years, n(%)
     Female 72 (18.8) 43 (13.1)
     Male 42 (11.0) 40 (12.2)
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:HIRXQGDQDQHPLDSUHYDOHQFHRILQ
WKH²PRQWKDJHJURXS7KLVILQGLQJLVVLPLODUWR
other studies that found the prevalence of anemia in 
0H[LFRZDVDSSUR[LPDWHO\ However, higher 
prevalence in Bangladesh and a lower prevalence in 
EstoniaZHUHIRXQG
7KHSUHYDOHQFHRIDQHPLDLQWKH²\HDU
DJHJURXSZDVVLPLODUWRWKHILQGLQJVRID
VWXG\SHUIRUPHGLQDUXUDODUHDRI0DOD\VLD22 Most
Indonesians eat mainly rice with a little protein (tempe
or tahu3DUWLFXODUO\LQ0DOLQDXSHRSOHHDWULFHZLWK
SRXOWU\DQGILVKEXWUDUHO\HDWRWKHUPHDW7KLVGLHW
leads to low iron intake, and taken together with 
poverty and infection, might contribute to the high 
SUHYDOHQFHRIDQHPLDLQWKLVUXUDODUHD22
,QDJHJURXSRI²\HDUVWKHSUHYDOHQFHRI
DQHPLDZDV2XUUHVXOWZDVKLJKHUWKDQWKRVH
RIVWXGLHVLQ0H[LFRDQG7XUNH\24
Although Mexico, Turkey, Indonesia, and India, 
ZHUHHTXDOO\FODVVLILHGDVORZDQGPLGGOHLQFRPH
countries,4WKHLUDQHPLDSUHYDOHQFHVYDU\,QFRQWUDVW
UHVXOWVIURPDVWXG\LQ.DUQDWDND,QGLDZHUH
VLPLODUWRWKRVHRIRXUVWXG\25 Both Malinau and 
.DUQDWDNDDUHUXUDODUHDVLQORZDQGPLGGOHLQFRPH
FRXQWULHVVRVLPLODUUHVXOWVZRXOGEHH[SHFWHG7KH
incidence of anemia is closely related to poverty, 
OLPLWLQJRQH·VDELOLW\WRDFFHVVDQLPDOEDVHGIRRG24
*LUOVDJHG\HDUVKDGDKLJKHUSUHYDOHQFHRI
DQHPLD6KDKet alDOVRVWDWHGWKDWSUHYDOHQFH
RIDQHPLDLQDGROHVFHQWJLUOVLQ1HSDOZDV26
Also, in India, a study found anemia was higher in 
IHPDOHDGROHVFHQWVMoreover, in urban slum 
area in India, the prevalence of anemia in adolescent 
JLUOVFDQH[FHHG28 It was concluded that the 
causes anemia were menstrual losses that demanded 
more iron intakeDQGJURZWKVSXUWV24 Moreover, 
accelerated increase due to pubertal growth, high rate 
of infection, worm infestation, and early marriage also 
SOD\HGUROHLQDQHPLDLQER\VDQGJLUOV
In our study using the England & Frazer index, 
RIDOODQHPLFVXEMHFWVKDG,'$2WKHUVWXGLHVDOVR
UHSRUWHGWKDW,'$SOD\HGPDMRUUROHLQDQHPLD
'HOD&UX]*RQJRUDet al had similar results and 
they found other causes to be folate and vitamin B
GHILFLHQF\:HGLGQRWDVVHVVWKHVHFRQGLWLRQVLQRXU
VWXG\,URQGHILFLHQF\DQHPLDZDVPRUHFRPPRQLQ
WKH²PRQWKDJHJURXSIROORZHGE\WKH²
\HDUDQG²\HDUDJHJURXSV7KHVDPHVHTXHQFH
ZDVDOVRVHHQLQUXUDO$PD]RQLDOne of the reasons 
for this condition may be that Malinau infants do not 
KDYHDFFHVVWRLURQHQULFKHGLQIDQWFHUHDOV0RUHRYHU
WKHUHLVQR,'$SUHYHQWLRQSURJUDPIRULQIDQWV6LQFH
iron requirement is positively related with growth 
YHORFLW\LWDOVRGHFUHDVHVLQROGHUDJH6RWKHUHPD\
be a physiological explanation for the lower prevalence 
RIDQHPLDLQKLJKHUDJH
,URQGHILFLHQF\DQHPLDZDVIRXQGLQ
of adolescents, lower compared to the National 
+RXVHKROG+HDOWK6XUYH\WKDWUHSRUWHG,'$WR
EH8QIRUWXQDWHO\RIPDUULHGDGROHVFHQWV
KDYHEHJXQFKLOGEHDULQJEHIRUHWKHDJHRI\HDUV
The Indonesian government provides free daily iron 
and folic acid supplementation program for pregnant 
women, but this program should be broadened to 
LQFOXGHDOODGROHVFHQWV,IPDWHUQDOLURQVWRUHVDUH
depleted, the mother’s anemia results in impaired 
IHWDOGHYHORSPHQW Hence, if iron is depleted before 
pregnancy, it will worsen the condition of both mother 
DQGIHWXV7KHUHZHUHRIWKHDGROHVFHQWVZKR
KDGDQHPLDRWKHUWKDQ,'$:HGLGQRWDVVHVVRWKHU
etiologies, but it has been suggested that anemia may 
be caused mainly by chronic diseases and blood loss 
during menstruation in adolescent girls, and rarely by 
acquired hemolytic anemia, leukemia, or other bone 
PDUURZGLVRUGHUV
A limitation of our study was that this research 
ZDVODERUDWRU\WHVWEDVHG$VVXFKZHGLGQRWDFFRXQW
for clinical signs or symptoms to determine the etiology 
RIWKHDQHPLD$OWKRXJKZHZHUHDEOHWRH[FOXGH
pregnant patients, patients who came to the hospital 
and underwent laboratory tests were ill patients, 
SRVVLEO\OHDGLQJWRDKLJKHUSUHYDOHQFHRIDQHPLD
Iron deficiency anemia correlates with many 
conditions, such as socioeconomic status, parental 
HGXFDWLRQORZLQWDNHRILURQULFKIRRGVGXUDWLRQ
of breastfeeding, acute and chronic infections, as 
well as increased iron loss during growth, puberty, 
DQGEOHHGLQJ Social determinants and health 
VWDWXVFDQQRWEHVHSDUDWHGSDUWLFXODUO\LQ,'$
Paternal schooling is directly related to income, while 
maternal schooling is related to child care, especially 
in Indonesia, as most mothers have the role of 
KRXVHZLYHV Untreated water was also identified as 
DULVNIDFWRUWKDWFDQOHDGWRLQWHVWLQDOSDUDVLWHV
Iron deficiency anemia is a vicious cyclical 
SUREOHPLQWKHFRPPXQLW\,IWKHFRQGLWLRQRIWKHIvan Riyanto Widjaja et al: Anemia among children and adolescents in a rural area
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family is in poverty, the individual particularly 
SUHJQDQWZRPDQLVYXOQHUDEOHWRKDYH,'$ Infants 
born to women from impoverished familes, are 
SRWHQWLDOO\UHVXOWLQJLQORZHUHGLQWHOOLJHQFH Thus, 
the affected child may have overall limited growth, as 
growth retardation occurs during the growth spurt of 
DGROHVFHQFHMoreover, education of future mothers 
may be limited, due to low intelligence or lack of 
ILQDQFHVWRSD\IRUHGXFDWLRQDOIHHV6XEVHTXHQWO\
WKHF\FOHZLOOUHSHDWDVIURPWKHEHJLQQLQJ
Many studies have recommended programs to 
UHGXFHWKHEXUGHQRIDQHPLD,PSURYLQJHGXFDWLRQ
especially maternal education in the community about 
LURQULFKIRRGVRXUFHVIHHGLQJSUDFWLFHVVDQLWDWLRQ
and personal hygiene should be reinforced
along with, fortification of iron supplementation, 
DQGHUDGLFDWLRQRISDUDVLWLFLQIHFWLRQV6LQFHDQHPLD
also corresponds with poor socioeconomic status, 
improving the entire household economy may play a 
PDMRUUROHLQUHGXFLQJWKHEXUGHQRIGLVHDVH
References
 :RUOG+HDOWK2UJDQL]DWLRQ:RUOGZLGHSUHYDOHQFHRI
DQDHPLD:+2JOREDOGDWDEDVHRQDQDHPLD
*HQHYD:RUOG+HDOWK2UJDQL]DWLRQS
 ,UZLQ--.LUFKQHU-7$QHPLDLQFKLOGUHQ$P)DP3K\VLFLDQ

 :RUOG+HDOWK2UJDQL]DWLRQ3UHYHQWLRQRILURQGHILFLHQF\
DQDHPLDLQDGROHVFHQWV5ROHRIZHHNO\LURQDQGIROLFDFLG
VXSSOHPHQWDWLRQ1HZ'HOKL:RUOG+HDOWK2UJDQL]DWLRQ
5HJLRQDO2IILFHIRU6RXWK(DVW$VLDS
 :RUOG+HDOWK2UJDQL]DWLRQ*OREDOKHDOWKULVNV0RUWDOLW\
DQGEXUGHQRIGLVHDVHDWWULEXWDEOHWRVHOHFWHGPDMRUULVNV
*HQHYD:RUOG+HDOWK2UJDQL]DWLRQS
 %DWHV,0F.HZ66DUNLQIDGD)$QDHPLDDXVHIXOLQGLFDWRU
RIQHJOHFWHGGLVHDVHEXUGHQDQGFRQWURO3/R60HG
H
 *UDQWKDP0F*UHJRU6$QL&$UHYLHZRIVWXGLHVRQ
the effect of iron deficiency on cognitive development in 
FKLOGUHQ-1XWU66GLVFXVVLRQ66
 %HDUG-,URQGHILFLHQF\DOWHUVEUDLQGHYHORSPHQWDQG
IXQFWLRQLQJ-1XWU66
 5LFKDUGVRQ00LFURF\WLFDQHPLD3HGLDWU5HY

 .LOOLS6%HQQHWW-0&KDPEHUV0',URQGHILFLHQF\DQHPLD
$P)DP3K\VLFLDQ
 1WDLRV*&KDW]LQLNRODRX$6DRXOL=*LUWRYLWLV)7VDSDQLGRX
M, Kaiafa G, et al'LVFULPLQDWLRQLQGLFHVDVVFUHHQLQJWHVWV
IRUEHWDWKDODVVHPLFWUDLW$QQ+HPDWRO
 2NDQ9&LJLORJOX$&LIFL6<LOPD]03HKOLYDQ05HGFHOO
LQGLFHVDQGIXQFWLRQVGLIIHUHQWLDWLQJSDWLHQWVZLWKWKHEHWD
WKDODVVDHPLDWUDLWIURPWKRVHZLWKLURQGHILFLHQF\DQDHPLD
-,QW0HG5HV
 'HSDUWHPHQ.HVHKDWDQ5HSXEOLN,QGRQHVLD>1DWLRQDOEDVLF
KHDOWKUHVHDUFK@-DNDUWD'HSDUWHPHQ.HVHKDWDQ
5HSXEOLN,QGRQHVLDS
 %36.DEXSDWHQ0DOLQDX&LWL]HQVDQGZRUNHUV>FLWHG
1RYHPEHU@$YDLODEOHIURPKWWSPDOLQDXNDEESV
JRLGFRQWHQWLQGH[SKSSHQGXGXNGDQWHQDJDNHUMD
 .KXVXQ+<LS56FKXOWLQN:'LOORQ'+:RUOG+HDOWK
2UJDQL]DWLRQKHPRJORELQFXWRIISRLQWVIRUWKHGHWHFWLRQ
RIDQHPLDDUHYDOLGIRUDQ,QGRQHVLDQSRSXODWLRQ-1XWU

 0HQW]HU:&-U'LIIHUHQWLDWLRQRILURQGHILFLHQF\IURP
WKDODVVDHPLDWUDLW/DQFHW
 (QJODQG-0)UDVHU30'LIIHUHQWLDWLRQRILURQGHILFLHQF\
IURPWKDODVVDHPLDWUDLWE\URXWLQHEORRGFRXQW/DQFHW

 GRV5HLV0&1DNDQR$06LOYD,$*RPHV)$3HUHLUD0-
3UHYDOHQFHRIDQHPLDLQFKLOGUHQWKUHHWRPRQWKVROGLQ
DKHDOWKVHUYLFHLQ5LEHLUDR3UHWR63 %UD]LO5HY/DW$P
(QIHUPDJHP
 'HOD&UX]*RQJRUD99LOODOSDQGR65HEROODU56KDPDK
/HY\70HQGH]*RPH]+XPDUDQ,1XWULWLRQDOFDXVHVRI
DQHPLDLQ0H[LFDQFKLOGUHQXQGHU\HDUV5HVXOWVIURPWKH
1DWLRQDO+HDOWKDQG1XWULWLRQ6XUYH\6DOXG3XEOLFD
0H[
 'XTXH;)ORUHV+HUQDQGH]6)ORUHV+XHUWD60HQGH]
Ramirez I, Munoz S, Turnbull B, et al3UHYDOHQFHRIDQHPLD
and deficiency of iron, folic acid, and zinc in children younger 
than 2 years of age who use the health services provided by 
WKH0H[LFDQ6RFLDO6HFXULW\,QVWLWXWH%0&3XEOLF+HDOWK

 8GGLQ0.6DUGDU0++RVVDLQ0=$ODP00%KX\D0)
Uddin MM, et al3UHYDOHQFHRIDQDHPLDLQFKLOGUHQRI
PRQWKVWRPRQWKVLQ1DUD\DQJDQM%DQJODGHVK-'KDND
0HG&ROO
 9HQGW1*UXQEHUJ+/HHGR67LOOPDQQ97DOYLN7
Prevalence and causes of iron deficiency anemias in infants 
DJHGWRPRQWKVLQ(VWRQLD0HGLFLQD.DXQDV

 $O0HNKODIL0+6XULQ-$WL\D$6$ULIILQ:$0DKG\$.
$EGXOODK+&$QDHPLDDQGLURQGHILFLHQF\DQDHPLDDPRQJ
DERULJLQDOVFKRROFKLOGUHQLQUXUDO3HQLQVXODU0DOD\VLDDQIvan Riyanto Widjaja et al: Anemia among children and adolescents in a rural area
Paediatr Indones, Vol. 54, No. 2, March 201493
XSGDWHRQDFRQWLQXLQJSUREOHP7UDQV56RF7URS0HG+\J

 'HOD&UX]*RQJRUD9*DRQD%9LOODOSDQGR66KDPDK/HY\
75REOHGR5$QHPLDDQGLURQ]LQFFRSSHUDQGPDJQHVLXP
GHILFLHQF\LQ0H[LFDQDGROHVFHQWV1DWLRQDO+HDOWKDQG
1XWULWLRQ6XUYH\6DOXG3XEOLFD0H[
 ,VLN%DOFL<.DUDEXOXW$*XUVHV'(WKHP&RYXW,
Prevalence and Risk Factors of Anemia among Adolescents 
LQ'HQL]OL7XUNH\,UDQ-3HGLDWU
 6LGGKDUDP609HQNHWHVK*07KHMHVKZDUL+/$VWXG\RI
anemia among adolescent girls in rural area of Hassan district, 
.DUQDWDND6RXWK,QGLD,QW-%LRO0HG5HV
 6KDK%.*XSWD3 $QHPLDLQDGROHVFHQWJLUOVDSUHOLPLQDU\
UHSRUWIURPVHPLXUEDQ1HSDO,QGLDQ3HGLDWU

 %DVX6+D]DULND53DUPDU93UHYDOHQFHRIDQHPLDDPRQJ
VFKRROJRLQJDGROHVFHQWVRI&KDQGLJDUK,QGLDQ3HGLDWU

 .XONDUQL09'XUJH30.DVWXUZDU1%3UHYDOHQFHRI
DQHPLDDPRQJDGROHVFHQWJLUOVLQDQXUEDQVOXP1DWO-
&RPPXQLW\0HG
 .RXQQDYRQJ66XQDKDUD7+DVKL]XPH02NXPXUD-0RML
K, BouphaB,et al$QHPLDDQG5HODWHG)DFWRUVLQ3UHVFKRRO
Children in the Southern Rural Lao People’s Democratic 
5HSXEOLF7URS0HG+HDOWK
 1JXL5/LP<$&KRQJ.LQ/6HN&KXHQ&-DIIDU6
Association between anaemia, iron deficiency anaemia, 
neglected parasitic infections and socioeconomic factors 
LQUXUDOFKLOGUHQRI:HVW0DOD\VLD3/R61HJO7URS'LV
H
 &DUGRVR0$6FRSHO..0XQL]379LOODPRU()HUUHLUD08
Underlying factors associated with anemia in Amazonian 
FKLOGUHQDSRSXODWLRQEDVHGFURVVVHFWLRQDOVWXG\3/R6
2QHH
 7\PSD3VLUURSRXORX(9DJHQDV&'DIQL20DWDOD$
6NRSRXOL)(QYLURQPHQWDOULVNIDFWRUVIRULURQGHILFLHQF\
DQHPLDLQFKLOGUHQPRQWKVROGLQWKHDUHDRI7KHVVDOLD
LQ*UHHFH+LSSRNUDWLD
 )HUUHLUD08GD6LOYD1XQHV0%HUWROLQR&10DODIURQWH
560XQL]37&DUGRVR0$$QHPLDDQGLURQGHILFLHQF\LQ
VFKRROFKLOGUHQDGROHVFHQWVDQGDGXOWVDFRPPXQLW\EDVHG
VWXG\LQUXUDO$PD]RQLD$P-3XEOLF+HDOWK

 $GROHVFHQWKHDOWK,QGRQHVLD)DFWVKHHW$GROHVFHQW+HDOWK
DWD*ODQFHLQ6RXWK(DVW$VLD5HJLRQ1HZ'HOKL
:+26($52S
 -DQXV-0RHUVFKHO6.(YDOXDWLRQRIDQHPLDLQFKLOGUHQ$P
)DP3K\VLFLDQ
 &RWWD502OLYHLUD)GH&0DJDOKDHV.$5LEHLUR
$46DQW·$QD/)3ULRUH6(et al6RFLDODQGELRORJLFDO
GHWHUPLQDQWVRILURQGHILFLHQF\DQHPLD&DG6DXGH3XEOLFD
6
 0LOPDQ1,URQLQSUHJQDQF\+RZGRZHVHFXUHDQ
appropriate iron status in the mother and child? Ann Nutr 
0HWDE
 .DPDO6(UIDQ0.KRORXVVL60%DKJDW.$(*URZWK
SDWWHUQLQDQHPLFFKLOGUHQDQGDGROHVFHQWVDJHG\HDUV
-$P6FL
 &KRL+-/HH+--DQJ+%3DUN-<.DQJ-+3DUN.+et
al(IIHFWVRIPDWHUQDOHGXFDWLRQRQGLHWDQHPLDDQGLURQ
GHILFLHQF\LQ.RUHDQVFKRRODJHGFKLOGUHQ%0&3XEOLF
+HDOWK